Sixty reinforced beams ( 
The results of the beam tests indicated that one row of tiles was equivalent in resisting shear to a concrete rib of the same depth and having a width of from 1.6 to 2.4 inches.
At loads considerably less than the maxima the tiles were more effective in increasing the resistance of the beams to bending deformations than at the higher loads.
The relatively lower values for the higher loads are believed to be due at least in part to partial failure of the bond between the concrete and tiles.
The strength in shear of the bond between concrete and hollow tile was found to be affected by the factors having an influence on the compressive strength of the concrete.
This strength was greatest when concrete containing the least amount of water necessary for its proper placement was used in combination with dry or slightly dampened tiles. The results indicated that the methods followed in the construction and aging of the beams were not favorable to the development of as strong a bond as would have been obtained with different methods. gation was to obtain data on the strength of field-made structures, the beam specimens were built by a contractor who followed the methods commonly used in the construction of buildings for speculation.
CONTENTS
In that series materials for the concrete in the test beams were not carefully proportioned, and the contractor was permitted to employ without interference the usual rush methods of construction. This procedure was followed in order to lessen the probability of obtaining unduly favorable All of the beams were tested in a vertical screw universal testing machine having a capacity of 600,000 pounds. As indicated in Figures For these calculations a value of 12 for the ratio (n) of the modulus of elasticity of the steel to that of the. concrete was assumed.
[Vol. 4 Figure 9 In Figure 11 is shown a graphic comparison between the absorption of the tiles and their value in resisting shear in the beams. "The points in this diagram seem to follow a line of single curvature more closely than in either of the two preceding. Figure 15 . By comparing these values with those in Figure 9 , it is seen that, while the resistance of the tiles per unit of thickness of the tile shells ( fig. 9) The effectiveness of the tiles at moderate loads was indicated qualitatively also by the measured deformations in the tiles; but it was observed that, in general, the strains in the tiles did not increase with an increase in load throughout the entire range of loading. On the contrary, the bond between the concrete and tiles in all combination beams was partially broken before reaching the maximum loads.
For most of the beams the bond was sufficient to cause the strains in the tiles to increase with an increase in load until the measured strains in the upper surfaces of the concrete ribs were from 0.0010 to 0.0018 inch per inch, whereas the compressive strains in the upper surfaces of the concrete beams were in all cases greater than 0.0024 inch per inch before the maximum loads were reached. Although the final failures of the combination beams may be attributed to bending stresses, the partial failures of the bond between the concrete and tiles had occurred at loads less than the maximum, and the tiles were not as effective then as for the lower loads. In Table 6 are given the approximate loads at which the measured strains in one or more of the gage lines in the tile shells had ceased to increase with an increase in the loads.
STRENGTHS OF THE BEAMS
The tests of the beams of series D were planned to obtain information on the value of the tiles in increasing the resistance of the beams [Vol. 4 to bending and to compare the strengths of beams which were similar except in either the design or the position of the tiles. Owing to the fact that the tiles had partially broken away from the concrete before The materials for the concrete were similar to those for the beams,, and, except for differences in the proportions, were mixed and placed in the same manner. The mixtures listed in Table 7 were proportioned by dry rodded volumes, the proportion of sand to gravel being the same for all bond specimens. Figure 20 , with a 2 : 1 cement-gypsum paste on the upper surface of the concrete block (marked "a") and on the bearing surface of the tiles (marked "b"). In testing the bond specimens the tiles were supported on the base of the testing machine, and the load was applied through a spherical bearing and a machined steel block to the upper surface of the concrete block. After the concrete blocks had been broken from the tiles in the bond tests they were capped with plaster of Paris on their 4 by 8 inch surfaces and tested in compression.
For the specimens made with saturated tiles, the concrete blocks remained intact and broke away from the tiles at the contact surfaces. In the other specimens the failures were accompanied by shearing in the concrete adjacent to the tile surfaces. In a few cases the blocks were broken to such an extent that they were not suitable for compressive tests, these failures Figure 23 that the ratio of block strength to cylinder strength increased as the water-cement ratio increased and as the amount of water in the batch decreased. The ratio of block strength was greatest, 
